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This digital writing will provide

students with the concepts of
electrical power distribution systems

such as their functions, energy
efficiency, role of distribution

substations, busbar arrangement,
and the characteristic of distribution

cables. It is organized base on
syllabus of Power System (DET30053)

course, 
Department of Electrical Engineering,

Polytechnic of Malaysia.
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FEEDER ARRANGEMENT
IN ELECTRICAL 

POWER DISTRIBUTION SYSTEM

I n  e l e c t r i c  p o w e r
d i s t r i b u t i o n ,  F e e d e r  i s

“ v o l t a g e  p o w e r  l i n e
t r a n s f e r r i n g  p o w e r  f r o m  a
d i s t r i b u t i o n  s u b s t a t i o n  t o

t h e  d i s t r i b u t i o n
t r a n s f o r m e r s ”
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ARRANGEMENT OF 
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R A D I A L

P A R A L L E L
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DISTRIBUTION ARRANGEMENT OF 
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S I M P L E
N E T W O R K
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DISTRIBUTION ARRANGEMENT OF 
THE FEEDER  

R A D I A L

R a d i a l  s y s t e m  i s  a  d i s t r i b u t i o n  s y s t e m  c o n n e c t e d  f r o m  a
s u p p l y  t h a t  h a s  o n l y  o n e  e n d .
T h e  e n d  c l o s e s t  t o  t h e  s o u r c e  o f  m u c h  s u f f e r i n g  b u r d e n .
I t  i s  t h e  c h e a p e s t  w a y  b u t  i f  o n e  o f  t h e  t r a n s f o r m e r s
d a m a g e d ,  o t h e r  t r a n s f o r m e r s  w i l l  n o t  f u n c t i o n .
W i d e l y  u s e d  i n  s m a l l  a r e a s  o r  s u p p l y  c o n n e c t i o n s  t o  h o u s e s  i n
a  r o w .
I t  c a n  b e  f i x e d  w i t h  t h e  c i r c u i t  b r e a k e r  i n  e a c h  t r a n s f o r m e r ,
s o  t h a t  t h e  d a m a g e d  t r a n s f o r m e r  c a n  b e  r e p a i r e d  w i t h o u t
i n t e r r u p t i n g  t h e  s u p p l y  t o  o t h e r  l o a d .
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DISTRIBUTION ARRANGEMENT OF 
THE FEEDER  

P A R A L L E L

U s e d  t o  o v e r c o m e  p r o b l e m s  i n  r a d i a l  s y s t e m .
I t  i s  s i m i l a r  t o  t h e  r a d i a l  b u t  t h e  s e c o n d a r y  p a r t  o f  t h e
t r a n s f o r m e r  c o n n e c t e d  t o  e a c h  o t h e r .
S o ,  i f  o n e  t r a n s f o r m e r  i s  d a m a g e d ,  t h e  e l e c t r i c i t y  c a n  s t i l l  b e
s u p p l i e d  t o  c o n s u m e r s  t h r o u g h  o t h e r  t r a n s f o r m e r s  c o n n e c t e d
i n  p a r a l l e l  w i t h  i t .  
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DISTRIBUTION ARRANGEMENT OF 
THE FEEDER  

R I N G

I t  i s  m a d e  b y  c o n n e c t i n g  a l l  t h e  s t e p - u p  t r a n s f o r m e r s  i n  o n e
a r e a  s u c h  a s  v i l l a g e ,  c i t y  o r  s t a t e  i n  t h e  r i n g  c i r c u i t .  
I t  o n l y  i n v o l v e s  t h e  p r i m a r y  s i d e  o f  t h e  t r a n s f o r m e r ,  w h e r e a s
t h e  s e c o n d a r y  s i d e  o f  t h e  t r a n s f o r m e r  i s  i n s t a l l e d  d i r e c t l y  t o
o t h e r  t r a n s f o r m e r .  
V o l t a g e  d r o p  i s  c o n s i d e r e d  n o t  e x i s t .  
T h e  s y s t e m  c a n  a c c o m m o d a t e  a  l o t  o f  b u r d e n  e v e n  t h e i r  s m a l l
s i z e .
E x t r a l o n g  l o a d s  e a s i l y  m a d e  t h r o u g h  t h e  d u c t  i n t o  t h e  r i n g
c i r c u i t .  
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DISTRIBUTION ARRANGEMENT OF 
THE FEEDER  

S I M P L E
N E T W O R K

A  m i x t u r e  o f  t h e  r a d i a l  a n d  r i n g  s y s t e m .
T h e  p r i m a r y  s i d e  i s  m a d e  i n  r a d i a l  c o n n e c t i o n  w h i l e  t h e
s e c o n d a r y  s i d e  i s  m a d e  i n  r i n g  c o n n e c t i o n .
I f  o n e  o f  t h e  t r a n s f o r m e r s  d a m a g e d ,  t h e  e l e c t r i c a l  s u p p l y  t o
t h e  d a m a g e d  a r e a  o f    t h e  t r a n s f o r m e r  i s  s t i l l  a v a i l a b l e  a s  p a r t
o f  t h e  s e c o n d a r y  t r a n s f o r m e r  c i r c u i t s  a r e  i n  t h e  r i n g .  
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ENERGY EFFICIENCY 
IN 

DISTRIBUTION 
SYSTEM



T R A N S M I S S I O N  L I N E S P a g e  0 4D I S T R I B U T I O N  S Y S T E M P a g e  2 0

DOMESTIC 
AND 

INDUSTRIAL USAGE 
 



D i s t r i b u t i o n  s u b s t a t i o n s  r e c e i v e  a n d  r e d u c e  t h e
v o l t a g e  d e l i v e r e d  b y  t h e  t r a n s m i s s i o n  s u b s t a t i o n
f r o m  1 1  k V  t o  4 1 5  V  f o r  3  - p h a s e  a n d  t o  2 4 0 V  f o r
s i n g l e  p h a s e  t h r o u g h  t r a n s f o r m e r s .

D i s t r i b u t i o n  s u b s t a t i o n  c a n  a l s o  b e  d i v i d e d  i n t o
t w o :  
I n d o o r  S u b s t a t i o n
O u t d o o r  S u b s t a t i o n

A r r a n g e m e n t  o f  e q u i p m e n t  i n  t h e  s u b s t a t i o n
d e p e n d s  o n  t h e  t y p e  o f  s u b s t a t i o n .
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TYPE OF

DISTRIBUTION 
SYSTEMS

O u t d o o r  S u b s t a t i o n
T h e  v a r i o u s
e l e c t r i c a l

e q u i p m e n t ' s  a r e
i n s t a l l e d  i n  t h e
s w i t c h y a r d  b e l o w

t h e  s k y .  P l a c e d  i n
m i n e  r e g i o n ,  p l a n t

I n d o o r  S u b s t a t i o n
t h e  a p p a r a t u s  i s
i n s t a l l e d  w i t h i n
t h e  s u b s t a t i o n

b u i l d i n g
P l a c e d  i n  c i t y , a n d

f a c t o r i e s   
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TYPE OF

DISTRIBUTION 
SYSTEMS

T h e  a d v a n t a g e s  &  d i s a d v a n t a g e s  o f
s u b s t a t i o n  i n s i d e  &  o u t s i d e  o f  b u i l d i n g  i n

t e r m  o f  c o s t ,  n o i s e  &  d i s t u r b a n c e  
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BUSBAR ARRANGEMENT 
IN

DISTRIBUTION 
SYSTEM

T h i c k  s t r i p s  o f  c o p p e r  o r
a l u m i n i u m  t h a t  c o n d u c t

e l e c t r i c i t y  w i t h i n  a
s w i t c h b o a r d ,  d i s t r i b u t i o n

b o a r d ,  s u b s t a t i o n ,  o r
o t h e r  e l e c t r i c a l

a p p a r a t u s .
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TYPE OF BUSBAR ARRANGEMENT 
IN

DISTRIBUTION 
SYSTEM
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TYPE OF BUSBAR ARRANGEMENT 
IN

DISTRIBUTION 
SYSTEM

BUSBAR
SINGLE

E a c h  b u s b a r  a r e  c o n n e c t e d  t o  s t a t i o n
g e n e r a t o r .
B u s b a r  a r e  a l s o  c o n n e c t e d  t o  g e n e r a t o r ,
t r a n s f o r m e r  a n d  f e e d e r  v i a  c i r c u i t  b r e a k e r
a n d  i s o l a t o r  s w i t c h .
P a i r  i s o l a t o r  –  T o  c h e c k  i f  t h e r e  i s  i n v e r t i n g
s o u r c e  i n s i d e  t h e  s y s t e m .
S o m e  p r o b l e m s  o c c u r  i n  m a i n t e n a n c e  p r o c e s s
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TYPE OF BUSBAR ARRANGEMENT 
IN

DISTRIBUTION 
SYSTEM

BUSBAR
DUAL

C o n s i s t  o f  2  d u p l i c a t e  b u s b a r  t h a t  s e p a r a t e d  b y
c i r c u i t  b r e a k e r  a n d  i s o l a t o r  s w i t c h .
I f  o n e  o f  t h e  b u s b a r  d a m a g e ,  p o w e r  a r e  s t i l l  c a n
b e  d i s t r i b u t e  t o  c o n s u m e r  u s i n g  t h e  s t o r a g e
b u s b a r .
I t  d o n e  b y  o p e n e d  t h e  c i r c u i t  b r e a k e r  a n d  i s o l a t o r
s w i t c h  t h a t  c o n n e c t e d  l i n e  t o  f e e d e r  w i t h  t h e
d a m a g e  b u s b a r .  
C i r c u i t  b r e a k e r  t o  f e e d e r  m u s t  b e  o f f .
T h e  c h a n g e s  o f  m a i n  b u s b a r  t o  s t o r a g e  b u s b a r  a r e
d o n e  w i t h o u t  d i s t u r b i n g  t h e  p o w e r  s u p p l y .  
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TYPE OF BUSBAR ARRANGEMENT 
IN

DISTRIBUTION 
SYSTEM

BUSBAR
RING

L o a d s  a r e  c o n n e c t e d  w i t h  p o w e r  s u p p l y .
E a c h  f e e d e r  g e t s  s u p p l y  f r o m  t w o  d i f f e r e n t
s o u r c e s .
W h e n  p r o b l e m s  o c c u r ,  p o w e r  s u p p l y  i s  n o t  e f f e c t .
I n s t a l l a t i o n  c o s t  i s  q u i t e  s i m i l a r  a s  s i n g l e
b u s b a r .
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THE STRUCTURE OF 
UNDERGROUND 

DISTRIBUTION CABLES
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